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7-3 Electrical Characteristics Under Recommended Operating Condi tions 
7-3-1 External Input Clock Timing 
№ | Буто! | Item | та. | ту. | Max. | Unit 
1 |ТА. | XTAL clock frequency 120.26 |21.48 122.55 | Miz | 
2 [тун таг clock high-level pulse width | 5 | | ions 
3 | TXWL | ХТА. clock low-level pulse width | 3 i | as 
4 (TXR | XTAL clock rise time || | | 10 | as 
[5 YAP iXTALclockfall time H | | 10 | ss 
| 6 | TKD2L |XTAL clock delay time2—l | | 0 | ns 
т | op12 |XTAL clock delay Чізе1-2 |o | | ws 
(8 [тихо | DLCLK (input) -XTAL clock delay tine. 20 | | 50 | а 
9 | Tl — XTALI pulse width | 12! | | as 
10|TW2 1ХТ%2 pulse width и 120 1 ЕЗ 
[590 | XTALI-XTAL2 relative delay time | 15 | i M im 
25у 
XTALL 08V 
E 
exem 


DER X Se 
‘inputi "08V 


D H 
に 20% 
| 


External Input Clock Timing 
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4 РІМ 


LAYOUT AND FUNCTIONS 


Pin Name | Pin No. Function 
CDoLSB | 40 [CPU data bus 
CDi 39 5 
срг 38 | = 
соз м | 9 смо 
сра 36 - үшн 
cps 35 E RESET 
CD6 34 is [364 
CDTMSB | 32 2) LED 
29 1 | CPU interface-mode select «ТЕЛДЕ. 
28 1 - TS 
a 1 | CPU-MSX-VIDEO read strobe a 
TSW 30 1 |CPU-MSX-VIDEO write strobe % 
RDOLSB | 4 VO | VRAM data bus a 
RDI 2 no 5 a 
RD2 43 * а NO 
поз 4 | по . m ЕЗ 
кра 45 10 2 лис | PRETI 
RDS 46 по - © sim 
крв | ат 10 $ т | вр 
RDIMSB | ав | го ・ u | cua 
ADOLSB | 49 O | VRAM address bus м | co 
др 20 5 > hoes | 2 ж | coe 
Ар? ы о * tow | у x | cos 
Ара, 5 0, қ an | a 5 | па 
Ара 53 o 2 
ADS 5 о А トー ーーー 
ADS 55 о x 
AD7 МБВ | 56 о E 
RAS 62 O | VRAM row address strobe 
TASS | 61 | 0 |УДАМ column address strobe 0 (first half of VRAM 
CAST 60 | © |УПАМ column address strobe 1 (last half of VRAM) 
59 | 0 | VRAM column address strobe X (ог expansion VRAM) 
57 | 0 УКАМ write strobe 
22 | O | Linear RGB signal output 
23 о E: 
2 о s, 
10 O | Signal for switching between MSX-VIDEO RGB output and external video 
signals. (For superimpose) 
| YS - High: MSX-VIDEO output із transparent 
EH pre 
BLEO 1 O | Indicates No. 1 field/No. 2 field blanking with 3-value output. 


Open drain output. 

High ; No. 2 field and active. 
Middle: No. field and active. 
Low : Linear erase interval. 


Pin Name | Pin №. 10 Function 
HSYNC 5 O |Н: Timig other than HSYNC or color burst timing. БЫ 
Low : HSYNC or timing other than color burst. 
CSYNC 6 © | Composite SYNC output. 
CBDR п © | Indicates color bus direction. 
"High: Color bus is input 
Low : Color bus is output. 
COLSB | 19 VO | Color bus. 
ci | зв UO | Normally color code is output. Used as input port when digitizing. 
са E vo қ 
сз 16 10 | ・ 
са 18 uo | E 
cs 14 10 è 
св 13 10 = 
стмөв | 12 Юю x 
DHCLK 2 O | Dot clock output at high resolution. 
Approx. 10.74MHz open drain cutput. 
T E VO | Dot clock output at low resolution. 
Approx. 5.37MHz open drain output. 
As input is also possible by using the mode register, it is used for multi 
MSX-VIDEO. 
XTAL 1 63 г | Used for XTAL connection. Also used for input when using an externally 
generated clock 
XTAL2 | 6 1 
CPUCLK! | в O | M6 of XTAL frequency is output. 
VDS | VRAM data select 
| = Low: VRAM access for display data. 
aM VDS ~ High: VRAM access for other than the above. 
WT | 25 O | CPU interrupt output, open drain output 
| | Low: Generates interrupt. 
RESET | 9 1 | Each circuit in MSX-VIDEO is initial reset. 
4 DO | VSYNC input. 
т 1 | HSYNC input. 
26 O | Wait signal to CPU is output. 
Vow 58 E |5V power supply. 
GND 1 1 | Ground OV. 
GND*DAC | 20 1 | Ground ov. 
VoneDAC | m (| 5V power suppl. 
Von | 8 O | Baseboard voltage. 


5) REGISTER DESCRIPTION 


5-1 Added Registers 
Shown below are the registers newly added to the existing V9938 registers. 

bt b6 b5 bd b3 b2 bl b0 
#51 | смо | ws vae | wk | we | ssk | 572 | 


#26 | 4 


mog to; | M6 | M | HOA | HOS | 


ГОТ 1 1» jm |Wwo } 


md 


The above three registers are cleared to “07 by the RESET signal and if 
with V9938. 


used in that state, will function compatibi 

#2 ы у 

#26 56, b7 | Make sure to set "0" for these empty bit positions. 
27 b3~bT 2 


zontal Scroll Function. 
t6 ы м 


— units’ 


BE EH: 


108 -HCO Used to set the scroll volume of still pictures in the horizontal 
direction one dot at a tine. 
(In G5 and G6 modes, scrolling is in 2-dot units.) 


SP2 (:Sets the horizontal screeen size to 1 page. (Initial value) 


Scrolling is done within one page and the non-displayed left 
side of the page is displayed on the right hand side of the 
screen. ・ 

1: Sets the horizontal screen size to two pages. 


Scrolling is done within 2 pages and if the first pag 


displayed first, page will appear at the 
scroll operation. 
MSK 0: The left 8 dots are aot masked. (Initial value) 


1: The teft 8 dots are masked and the border color is output. 


There is no need to wask if the value in #27 is 


ба 65 and & er of masked dots is 16.) 


by character 


dot units 


| During scrolling. once the dots disappear to the left of the | 
| screen or once the dots 1 to T appear on the screen, their data | 
аге not controlled by ¥9958 and there is no guarantee on what | 
will be displayed. 

To ensure proper display on the screen, therefore, masking is | 
necessary. 


© Screen dispaly for HO8-H03 
The screen is shifted to the left as specified in 8-dot units 
(in G5 and G6 modes, the screen is shifted in 16-dot units). 


"Меп SP2= 0 


9isplay screen 


3 3:0; 


Note) 108 is ignored 
shen SP2— 1 


HO8-3 


: iline 


Note) When 5Р2 = 1, bit 5 (415) of the pattern паме table base address 
register (RW2) should be set to 717. 
The base address of each table will 


Pattern name table(PNT) : 0 to 3l Gi 
32 to 63(when A 


Pattern generator table (PGT) : The base address remains unchanged 


ev scroli value is change 


Color table (CT) : The base address remains unchanged even when 
value is changed. 


6 Screen display for 


The screen is 


(in G5 and 05 modes. iifted in 2-dot un 


xamp le fi one dot at a time 


When scrolling to t 


RESET 1ай 
A26 9 d unfer 1 2 (Count up) 
ET 9 7 6 9 7 (Count down) 


dot 2 dots t dots to 9 dots to 
Мы ене eke оба 


Ф When scrolling to the right one dot at a time 

RESET Initial 
#26 о о 6 3 31 (Count dom) 
#7 0 1 2 0 1 {Count up) 


1 dot to 2 dots to 8 dots to 9 dots to 
the right the right е right the right 


Wait Function (to speed up the writing time of data from CPL to VRA") 


WTE 0: Disables the WAIT function. (Initial value) 
Works in the same way as V9938. 
1 : Enables the WAIT function. 
When the CPU accesses the ҰРАМ, accesses to all poris on ¥9958 
is held in the WAIT state until access to the VRAM of 19958 is 
completed. 


However. WAIT function is not provided for incomplete access 
to the register and the color palette or for the data ready 
status of commands, 


5-1-3 Command Function 
b? b6 b5 b4 53 52 ы 50 


| св | | t i || ! 


CHD 0: Тһе command function is not expanded. 
The command function can be used only in G4 to C7 modes as with 
the conventional type. (Initial value) 
1: Enables the command function in all display modes. 


In G4 to G7 modes, it works in the same way as with the conventional 


type and as G? mode in any other mode. Therefore, it is necessary 


lo set the parameters by using x-y coordinates of 67 mode. 
5-14 YJK-Type Data Display Function 


bT № ы м b3 b2 


YJK 0: Handles the data on VRAM as RGB type data. (Initial value) 
(Example : 67 mode = 3,3 and 2 bits each) 
Displayed colors of the sprite are the sane sa the conventional 
type. 
andles the data on VRAM as YJX type data, converts them to RGB 
signals (5 bits each) and outputs them through RGB terminals 
as analog signals. 


The color palette is used to dis; 
67 mode. 
ҮЛЕ 0: Without attributes 


jay colors of the sprite in 


: Indicates color data 
for 1 dot and color 
specification can be 


made up to 277, 


YJK type data is categorized based on the data оп 4 continuous 
dots as follows. 

Yı- KL KH JL- JH : color data for the Ist dot 

Уа + KL - КИ Л. е ЈЕ : color data for the 2nd dot 

Ya + KL + KH- JL • ЈЕ : color data for the 3rd dot 

Ya > KL- KH- JL- JH : color data for the 4th dot 


1: With attributes 


C2 Cl CO 


C7 C6 C5 C4 


A : Attribute 


When A= 0 
Just like when YAE="0", indicates color data for 1 dot and 
color specification can be made up to 2'*. (The "А" bit is ignored.) 
When 4-1 
Yu. Ya. Ya, and Ya become color codes respectively and they are- 


output as RGB signals through the color palette. (16 colors) 
The KL, KH, JL and JH data are ignored then. 


© Combination of YJK and YAE data 


Гаж | пе | VRAM data | 
1 о し 9 | Via the conventional color palette | 
L [ia Via the conventional color palette | 
| (L0 | Ма the Ж — RGB conversion table | 
! 1 
ae 


у 3), 
Color (3). R 


| palette | МО [—3DAC 
| 1 | 
6 
ст~с0 — SEL DAC 
S| | 
| YJK-> RGB B 
| conversion | 66) - DAC P= 
ed 
in 4-dot ве) | 
units) ーー 


© The formulas for YJK-RGB conversion аге as follows. 


1) From YJK to RGB 
R=Y+ J 


2) From RGB to YJK 
B R 
y= テラ +ー 
274 
J=R- Y 
K=G - Y 
5-2 Modified Register 
Shown below is the register whose function has been modified from 9938. 


57. bê b5 b4 b3 b2 bl b0 
s Са [us | o | 0 | 0 | 1 | 0 | P |status Register 1 
1 [7] Я 


When the poser is turned ON, the 10% is returned to bl to b5 of the status 
register 1, indicating that 19938 is connected at 707 and 19958 is connected 
at "2". 


5-3 Deleted Functions 


1) Composite video output 
2) Mouse/lightoen interface 


4s a result of these deletions, the following bits of the internal 
register become meaningless. Therefore, set these meaningless bits to 
70” when writing into the registers. 
bT b6 b5 b4 b3 b2 bl b0 
RMO o | o iu | m 5 м | и 0 | Mode Register 0 


reg [| m [up| r | ca је о [sm | ви | Mode Register 2. 


sl | FL. [us Tt ЕП] Status Register 1 


人 MODIFIED TERMINALS DESCRIPTION 


The following table shows those terminals whose function has been modified and 
those whose function has been deleted and then newly added. 


Pin У9958 V9938 — 
Хо. | Terminal пәле 1/0 | Terminal name | 1/ Remarks 
| 1 vos | 0 | Added after deleted 

$ 0 SYNC |1/0 | Modifica 

6| — CNN ! 0 САС [10 

e | сї | o| cuak |01: 
21 ТЛ: ¥IDEO — | 0 | Added after deleted | 
26 | | 0| 08 11 | Added after deleted 
27 1 05 1 [Added after deleted 


The rest of the terminals remain the same as those of ¥9938. 


1. Deleted terminal 
+ VIDEO 
・LPS 
・LPD 
«VDS 


2. Added terminal function 

・VDD/DAC => Analog power source 

-WAIT => 1/0 WAIT output 

+ HRESET 

- RESET j Tri-level logic input of HSYNC and CSYNC separated . 
3. Modified terminal functions 

+ HSYNC => HSYNC output or burst flag output 

・CSYNC “9 CSYNC output 

・CPUCLK/VDS つ CPUCLK output or VDS output 


© Output selection between CPUCLK and VDS 


56 5 м b3 
! VWDS 


VOS 0:The CPUCLK signal is output. (1 
1: The VDS signal is output. 


ELECTRICAL CHARACTERISTICS 


1-1 Maximum Ratings 


Symbol | Tiem i 1 Unit 
Veo | Power supply voltage У 
Vin Input voltage У 
Ts Storage temperature. 1 で 
то ‘Operating temperature 1 “С 
7-2 Recommended Operating Conditions 
Symbol | Trem Minimum | Typical [Maximum 
Power supply voltage аль | so | 5% n 
— | Power supply voltage | 0 [ГУ 
Operating ambient temperature o 7 | CC 
Low level input voltage (group 1) -03 | os | v 
T Low level input voltage (group 2) -03 | o8 | V 
1 External clock low level input voltage (group 3) -03 0.8 v 
| High level input voltage (group 11 22 Vos У 
High level input voltage (group 21 |22] | vp | V | 
External cock high level input voltage group 3) | 35 1 | wm | v 


Note: Group) СБК. RDO-7. Сот, LPS, LPD, RESET, DLCLK. VRESET. HRESET 
Group 2 CD0-7, MODE 0. MODE 1, CSW 
Group 3 XTAL 1, XTAL 2 
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GENERAL DESCRIPTION 


This LSI is a video display Processor (VDP) which is applicable to new 
. It uses an N-channel silicon gate MOS and has a linear RGB output. 
It is software compatible with THS9918A and 19938. 


FEATURES 


+ 5V power supply. 

+ Outputs linear RGB. 

+ Built-in color palette for display in up to 512 colors. 

Capable of simultaneous display of 19,268 colors by using YJK system 
display. 

* Capable of displaying up to 512X424 Pixels and 16 colors. 

・ Bit mapped graphics. 

` Capable of displaying maximum of 256 colors simul taneously. 

:165 byte~128K byte useable for display memory. 

・16KX 1b, L6K x db, 64K 1b and 64K x 4b DRAMs are useable. 

+ 256 addresses, dms auto refresh function of DRAM. 

* Expansion video memory can be connected. 

' Eight sprites can be displayed for each horizontal line. 

* Colors for sprites can be specified for each horizontal line. 

* Area move, line, search and other commands. 

* Command function usable in every display mode. 

+ Logical operation function. 

* Addr 


‘Capable of external synchronization. 


es can be specified by coordinates. 


* Capable of superimposition. 

* Capable of digitization. 

+ Muiti MSX-VIDEO configurations are possible. 

: External color palettes can be added by utilizing color bus output. 
* Vertical and horizontal scroll function. 

"Hail function to CPU. 


ESET Input Timing 


Na | Symbol TItem Ма. Тур. Max. Unit 
1 | TRESET | RESET low level pulse width | 10 WS 
7-3-2 DC Characteristics 
Symbol | Пет Condition [Minimum Typical [Maximum] Unit | 
‘Vou 4 | Low level output voltage (group 4 | lo. 1.6mA i 04 У 
Vous | Low level output voltage (group 5) | lo. - 1.6mA. 0.4 
Vou 6 Т Low level output voltage (group 6) | ior-10mA | _ 04 
Vou 7 | Low level output voltage (group 7) | ToL- L6mA | | os 
Мона | High level output voltage (group 4j |lon-1004A | 24 | 
| Vous | High level output voltage igroup 5) | lon-804A | 27 | | 
lu | Input leak current = 10 
То | Output leak current (when floatin | = 
Ino | Current consumption | | І 230 


Note: Group 4 CD0-7. RDO-7. Аро-т, VDS. врв, CPUCLKIVDS, C0-7, HSYNC, CSYNC. WAIT, YS 


Group 5 
Group 6 
Group 7 


1-3-3 Input/Output Capacity 


Symbol Item 


Input capacity 


CIN 
Output capacity 


COUT 
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1-3-4 External Output Clock Timing 


№ | Symbol | Iten Condition! Min. | Typ. 


8 | pcLK | DNCLK frequency 


7 
110.13 [10.74 111. 
Г П Т 

| 


9 |ті HCLK low-level 
| pulse width 


[10|1 — ЖСК fail tine 
| 11 | fDLCLK | DECIR frequency | cL-50 PF 


12 | TLOL ССК (output) low | 


i level pulse width — | 


Га | tLor | DUCK (output) fall tind 


14 | THLOD ` DRCLR- DLCLK (output) | 
; delay time 


15 [ТЕРК CPUCLK frequency | 


16 | CMM CPUCLK high-level | : 
pi “pulse width CLIP 1120) i 、 ns | 
17 | TCRL [CPUCLK 1om-ievel | 
idth т 
ns 
ns 
КЫ as 
as 


1 ХТА, delay time i 
Note : The values shown for DHCLR and DU 


БК 


а 
m N 4 


External Output Ciock Timing 
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7-3-5 CPU-MSX-VIDEO Interface 
№ | уто! | Item Condition | Min. | зах. | Unit 
т [таси | Address setup time | | | | 
А _| (related to CW 0 | ns 
[2 | task | Address setup ti | | | | 
oy _ı Gelated to CS の | 118 | | ss 
3 | raw | Address hold time _ | | 5 もこ ka 
4|төн мә tme || | з | pee Tiss 
5 Data hold time i i» | | mm 
6 1059 pulse width | i186 | T0 1200 | as 
1| | CSR pulse width i i186 170 j200 | в 
| Data access time $ CL=300PF 1100 | 150 | ss 
9 га Data invalid time | i 0 Es 1 5 | 
1011PVK . Data e ti : ] 65 1191 
11 [Тїк !CSN pulse width } | 1 ! 
high, 2nd-! ! 
| 2 i 
ЕЗ m LE ы ; 
! 2nd-3rd, Srd-3rd, | 0 | 
11 3rd-lst byte | ! 8 сен њи 
13 | TS1RW 1CSR-CSD setup time, | у 
lst-ist byte = 性 に 
14 | TS2RN 1CSR-CSR setup tine, 1 1 
et | 3rd-Ist byte _ i | | ош 
15 [75148 | С99-С59 setup tine, | | 
1 2nd-ist byte | i i 
16 CSW-CSR setup time, — | | | | 
£ 2nd-3rd byte | [ЖЕ УА! i 
1 | TWIR | CSR pulse width high, | | Н 
_| lst-lst byte i ТАЦ 
18 Th2R | CSR pulse width i ! ! 
| high, 3rd-lst, | | | 
| | | 3rd-3rd byte | Теле | 1 
19 | 7085 , RATT delay tiae | Н | 
kd | (for CSR and CW — | | | | 
20 | TRACH ала access tine | | | | 
| | 
| i | 


‚ (from WAIT) 


Note) 8 indicates the value when 


dces not become low. 


МОРЕ 


DATA 


E 


CPU-MSX-VIDEO Write Cycle Interface 


: 
| 
| 
| D i i 
1 
| 


CPU-MSX-VIDEO Read Cycle Interface 


pu 
Gw E [ 
Aa if 

тан. ——— 

GR Н 1 

5 AS | ЪЪ М 
1 Н 
| Н 

в 4 Бо нее ey 


"Uu VW V Ww 


Note) The value n (n=1,2,3) in each pulse indicates the "nth byte transmitted 


from CPU. 
MSX-VIDEO Register Read Timing 
トー ドー сенер pate edi ed 
mf ul W UW 


0 ке жона” қар! 


Note) The value n (n=1,2,3) in each pulse indicates the "n'th byte transmitted 
from CPU. 


MSX-VIDEO Register Write Timing 


7-3-6 NSX-VIDEO-VRAM Interface 


№ | Synbol ! Пет | Condition | Min. | Тур. | Max. | Unit 
1 [TRC | Memory read/write | H | 
ІМ cycle time 
| 2 |TPC Раве mode cycle time | | j 
24 | TDSC Read data setup time | І | 
5 оой | T 
| | 
[6 | ры 
1 1 RAS pulse width Н Н ; 
_1 RAS hold tine | | 
[GS pulse width || || | 
TCSH — CAS hold time - E 522) 
TRCD | RAS-CAS delay time — | i | 
ТО“ CXS-RAS precharge time i H 
ТИАН) | Row address -RAS | 
, delay time - X 
(Row address hold 
Column address-CAS ^ | 
100 | as 


Column address 


efor RAS) 


Read command-CAS 
delay time 


[19 | tack Read command hold (ot 1| 
20 | Th [Write command hold | р | | 
MMC ON | | 5 4 
21! THE 「hrite command hold | i A ; | 
| | time (for RAS) j 150 ! | 
22 | TeP — [Write command pulse — | i | 1 1 
| o; width _ iam i ! 1 
23 | TR, Write command-RAS | ! П ! 
; read time К d | | 
24 | TOHL | Write command-CAS read | | | | | 
| time | 1120 | Н 1 

25 | 1080 Write data-CAS delay | | | | 
|_|___| ше 22 | 0 | i | 
| 26 | TOH {Write data hold time | Lx Н H 

[тй | Write data told time | i А Н 

___| боб) _ іш і 

281700 ! Write commang-CAS | Н 
б __-__дејау time _ _% H у 
29 1Tcp TAS precharge time | | 
1 (page mode cycle) pm: i 
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OT 


= ERX КУХ 


RW 


AS 


we XXe УХХ 


RW 


RDG-7 


НН 1 | 
Bahui H 


18 
1 u= 


ны 


pets 
Open { узаты У 


VRAM Read -Cycle 


к 


(Valid Data) 
x 


VRAM Page Mode Cycle 


7-3-7 R.G.B. Output Level 


Symbol Item Measurement! Minimum | Typical Maximum| Unit 
VRGB 31 | R.G.B. maximum output voltage || 28 si | 35 v 
VRGB о | RGB. minimum output voltage black love) py у | 19 22 25 v 

VR-P  |RGB.VRGBSLVRGBO potential difference | 08 [t] а | v 

DRGB | R.G.B. VP-P deviation 50 % 


1-3-8 Sync Signal Output Level 


"Typical values are given under conditions of Vno = 5.00V, Ta~25°C, 


Symbol | ltem ү Typical |Maximum| Unit 
Узун [Элай output high level BLEO _ væ | V 
te level BLEO RL-iKO 35 Y 
BLEO | 04 | v 

7-3-9 R.G.B. Signal AC Characteristics 
Nes Symbol | Пет | Minimum Typical [Maximum] Unit 

| mrRG В. signal rise time 

3:85 RGB Қ 0 YRGB31) __ RL-4700 | id Ба 
14 | тов | 00.8, signal fall time CL~150pF | 60 z^ 


(VRGB31-- VRGBO) 
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Note} Measurement is 1095-909; 


3-10 Sync. Signal AC Characteristics 


PI 


_|тезу 6 |15 rise tine 


TESY 6 | YS fall time 


№ | Symbol | Item Í Condition; Mia. | Typ. | Tex. | Unit 
1 | TfSY 1, BLEO intermediate level- | ! | | | 
| | | Jos level fal! tine | H i 110. 
2 | тезу 1! BLEO low level-intermediate | | [ | 
| “level rise time A | А 140 | 
3 | TrS¥ 2| RLEO low level-high level | | | f | 
- "| rise tine ) | | ЕСІН 

4 |TfSY 21BLEO high level-low level | CL-SOPF | 1 | as 
| fall time E. БИГЕ: М 
5 | төз i | | | К 
m | | la | 
6 | тизу | | | | | 
| time i 1 

| С 25 


24 


---Унән 


25 


a 2 
8 に 
Е ш 2 e 
а a E と 


sye ШТ IIIA ІІМ о И 


Ist Field 


сумс TU [ | Л 


2nd Field 


we TU TUrrrrrrrrrrrrrrrrmrrr 


24д ес 


HSYRC А m N 


ee 


7-3-11 Color Bus 


№ | зуњо: | Iten | бома нов | Min. | Тур. | Max. | Unit 
1 |TDCBO |DLCLE-color bus output | | | | | 
| delay time | C1-50PF | | 1190 
2 | THCBO |BLCLR-color bus output | [ | | | 
hold tine | | іт 
3 |TSCBI | Color bus input setup | | | 
ІСІ time | 0 | | | 
4 | THCBI | Color bus input hold | | | 
time | 20 | | 


p 


Color Bus 
(Output) 


XI 


Color Bus 
(Input) 
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7-3-12 VDS 
Na | Symbol | Item | Condition | йн 
1 |TDVDSL | DLCLK-VDS low level | | 
| delay tine } | 
ЕЕЕ ns 
4 | THVDS | VOS hold time (for | | 
CASO and CASI) | | 
\ 4 
n n 
4 2a 
ws 4 
Слз B / V f p 
CAS f i 
з! M 
E H 
vps у y 
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MSX-VIDEO CIRCUIT DIAGRAM 


a 


引 PACKAGE DIMENSIONAL DIAGRAM 


58.7 МАХ (including burr) 


DIMENSIONS IN MM 
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The specifications of this product are subject to improvement changes without prior notice 
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